Endogenous opioids released from perforant path modulate norepinephrine actions and inhibitory postsynaptic potentials in guinea pig CA3 pyramidal cells.
The stimulus parameters needed for the release of endogenous opioid peptides were investigated using an in vitro radioligand displacement assay in living guinea pig hippocampal slices. Electrical stimulation of the enkephalin-containing fibers in the perforant path caused the release of endogenous opioid peptides and the subsequent displacement of [3H]-[D-Ala2,N-methyl-Phe4,glyol5]enkephalin binding. High frequency trains of stimuli (10 Hz for 1 sec every 10 sec) were more effective than lower frequency stimulation (1 Hz continuous) at evoking opioid peptide release. Having identified an effective stimulation paradigm able to release endogenous opioids, the electrophysiological effects of endogenous opioids on CA3 pyramidal cells were measured in the guinea pig hippocampal slice preparation. Unlike exogenously applied opioids, stimulated release of endogenous opioid peptides from the perforant path did not significantly reduce inhibitory postsynaptic potential (IPSP) amplitudes recorded in CA3 pyramidal cells. However, perforant path stimulation in the presence of naloxone did cause a dramatic increase in IPSP amplitudes. CA3 pyramidal cells were not directly affected by perforant path stimulation. The naloxone-sensitive increase in IPSPs was delayed 3 min in onset and lasted for several minutes. In addition, the increase in the IPSPs was specifically blocked either by the beta adrenergic antagonist propranolol or by pretreating the animals with reserpine. These findings indicate that endogenous opioids regulate the effects of norepinephrine in the CA3 region of the guinea pig hippocampus. In addition, endogenously released norepinephrine appeared to act on GABAergic interneurons to increase the amplitude of the IPSP recorded in CA3 pyramidal cells.